EP 1 621 843 A1

Européisches Patentamt
European Patent Office

(19) 0’
Office européen des brevets

(12)

(43) Date of publication:
01.02.2006 Bulletin 2006/05

(21) Application number: 05106535.7

(22) Date of filing: 15.07.2005

(11) EP 1 621 843 A1

EUROPEAN PATENT APPLICATION

(51) IntCl.:
F41A 1/06 (200501

(84) Designated Contracting States:
ATBEBG CHCY CZDE DKEE ES FIFR GB GR
HUIEISITLILT LU LV MC NL PL PT RO SE SI
SKTR
Designated Extension States:
AL BA HR MK YU

(30) Priority: 27.07.2004 IT MI20041520

(71) Applicant: FABBRICA D’ARMI PIETRO BERETTA
S.p.A.
25063 Gardone Val Trompia (Brescia) (IT)

(72) Inventor: Gussalli Beretta, Ugo
25063, Gardone val Trompia (Brescia) (IT)

(74) Representative: De Gregori, Antonella et al
Ing. Barzano’ & Zanardo Milano S.p.A.
Via Borgonuovo 10
20121 Milano (IT)

(54)

(57) A low lethality firearm, comprising a launcher
(12) for bullets, also comprises a device for regulating
the speed of the bullet (13), adapted for varying the speed

Incapacitating firearm and method for shooting an incapacitating bullet

of the bullet in the mouth of a barrel, comprising gas
bleeding means (17, 19) from the inside of a barrel (16)
of the launcher (12), wherein these gas bleeding means
(17, 19) can be divided.

Printed by Jouve, 75001 PARIS (FR)



1 EP 1 621 843 A1 2

Description

[0001] The present invention relates to a low lethality
firearm and a relative method for shooting a low lethality
bullet.

[0002] The field of the so-called "low lethality" arms
comprises arms designed for the purpose of causing lim-
ited and possibly reversible damage to the human target,
which are nonetheless able to cause momentary inca-
pacitation or deter the subject hit from carrying out an
illegal or criminal action.

[0003] The term "low lethality" has a precise meaning,
which will become clearer later on that differs in essence
from the term "non lethality". "Low lethality" refers to a
characteristic, such that the bodily trauma has a limited
percentage of causing permanent damage or death
(such percentage depending on the biological parame-
ters of the subject who is hit - age, sex, body size, any
pathologies suffered etc. and on the part that is hit) ,
whilst "non lethality" refers to a trauma, which, by nature,
is not able to cause irreversible damage.

[0004] Various non lethal or low lethality arms, or arm
systems, are known today. The method on which the
temporarily incapacitating action is based can be an elec-
tric discharge (direct or carried onto the target by means
of two needles connected to the arm by wires) or, for
example, inhalation of an irritant substance carried onto
the target by a projectile with very low kinetic energy.
These systems usually belong to the non lethality cate-
gory, since the electric shock or the action of the irritant
agent can be "regulated" to ensure, with relative certain-
ty, that permanent damage or death is not caused to the
subject, who is hit.

[0005] Whereas we can classify as low lethality those
arm systems, which base the incapacitating effect, for
example on the kinetic action from the impact of the pro-
jectile on the target and are affected by the variability of
the above mentioned parameters, and not only, which
will become clear later on.

[0006] It is known that the impact of a mass, in itself,
which is relatively flexible or deformable, thrown at a cer-
tain speed against a skeletal or muscular structure can
cause simple irritation, an intense sensation of pain ac-
companied by a phase of temporary incapacitation,
which renders the subject passive, or causes permanent
injury by damaging or penetrating organs, breaking skel-
etal segments or even death by bleeding due to broken
vessels, or cardiac arrhythmias, cerebral lesions etc.
[0007] As we said before, the variability of the effect
depends on the various biological parameters of the sub-
jecthit, on whom, unfortunately, it is obviously impossible
to intervene to adapt them to a standard condition.
[0008] Moreover, with a kinetic effect low lethality arm
system, such variability also depends on the typical pa-
rameters of the impacting ammunition, in other words on
the shape, size, material and kinetic energy of the pro-
jectile.

[0009] Ifitis true and obvious that more plastic mate-
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rials interact in a "softer" way with the human target, in-
creasing the area of the impact surface, itis also true and
obvious that the energy of the impacting projectile is a
parameter that is closely related to the damage caused.
[0010] This means that if the energy is too low, it can
prevent the objective from being reached (incapacita-
tion), whilst if the energy is too high, it can cause perma-
nent damage.

[0011] Experience reported in literature offers an in-
dicative figure as regards the energy level that the low
lethality projectile must possess; nonetheless, this figure
must be optimised to take into consideration the partic-
ular characteristics of the projectile itself.

[0012] Byobservingindividualarms, basedonakinetic
effect, already present on the market, analysing their
characteristics and studying the ballistics of the projec-
tiles used, we can consider that the operative distance
of engagement of the target is limited to a maximum of
20 - 25 metres, and that such distance range is the max-
imum allowed considering the drop in speed, and there-
fore the energy, of the projectile along its path. Conse-
quently, greater distances are incompatible with said
drop in speed, and therefore in energy, if we intend to
satisfy the criterion of low lethality, which determines a
particular kinetic energy on the target.

[0013] Itisthe object of the presentinvention to realise
a firearm and a method for shooting a low lethality bullet,
which overcome the described disadvantages of the
known art.

[0014] Anotherobjectistorealise afirearmand a meth-
od for shooting a low lethality bullet based on the kinetic
effect of the bullet on the target.

[0015] A further object is to realise a low lethality fire-
arm, wherein it is possible to regulate the energy given
to the bullet by varying the speed of the projectile in the
mouth of the barrel and a relative method for shooting a
low lethality bullet.

[0016] Another object of the present invention is to re-
alise a low lethality firearm that is particularly simple and
practical, with low costs.

[0017] According to the present invention, these ob-
jects are achieved by realising a low lethality firearm and
a relative method for shooting a low lethality bullet as
described in the independent claims.

[0018] Further characteristics are foreseen in the de-
pendent claims.

[0019] The characteristics and advantages of a low le-
thality firearm and a relative method for shooting a low
lethality bullet according to the present invention will be
made clearer from the following description, which is giv-
en by way of example and not limiting, referring to the
appended schematic drawings wherein:

figures 1 and 2 are an elevation and plan view re-
spectively of a low lethality firearm, the object of the
present invention;

figure 3 is a partially split, perspective view of a detail
of the arm in figure 1;
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figure 4 is a view of the detail in figure 3, which is
sectioned according to the outline V-1V in figure 2;
figures 5 and 6 are enlarged, perspective views of a
bleed valve of the low lethality arm, the object of the
present invention;

figure 7 is an enlarged, perspective view of a detail
of the barrel of the arm, the object of the present
invention in a bleeding zone;

figure 8 shows a schematic diagram of the state of
the pressure in time after a shot.

[0020] With reference to the figures, a low lethality fire-
arm is shown globally indicated with reference numeral
10 and comprising a launcher 12 for low lethality bullets
or projectiles, as well as for traditional, lethal projectiles,
a device for regulating the speed of the bullet 13, a device
for assessing the distance of the target 14, as well as
mechanical connecting means between said regulating
device 13 and said assessing device 14.

[0021] The launcher 12, shown by way of example in
figure 1, is a calibre 12 type with a ruled barrel, "pump"
type, which is not described in detail, as it is well known
to those skilled in the art. However, the application is not
necessarily restricted to such type of launcher, because,
in the same way, it can integrate well in the structure of
a revolver fed gun, semi-automatic, manual, with a fixed
or balancing barrel, and a smooth or ruled bore.

[0022] The device for regulating the speed of the bullet
13, shown in the split detail in figure 3, acts by varying
the speed of the bullet in the mouth of a barrel 16 to reach
different shooting distances with the same impact energy
on the target. Under normal shooting conditions, thanks
to the explosion of the powder in an explosion chamber,
not shown, and to the consequent development of gas,
the bullet is accelerated inside the barrel 16 until it reach-
es its maximum speed.

[0023] According to the present invention, the speed
in the mouth is varied in the arm 10, in an adjustable
manner, to obtain the speeds in the mouth requested
depending on the shooting distance and on the impact
energy on the target desired. In fact, at an high target
distance, the projectile must develop the maximum
speed in the mouth to compensate the drop in speed
along the path; at a short target distance, the projectile
must be given a speed in the mouth, which is low enough
to avoid an excessive speed, and consequently exces-
sive impact energy; an intermediate regulation of the
speed of the projectile will correspond to intermediate
target distances.

[0024] From what has been said, it is clear that such
integrated system to vary the speed in the mouth accord-
ing to the distance of the target must preferably be able
to measure or, at least, "assess" such distance.

[0025] The device for assessing the distance of the
target 14 is an optical-mechanical device comprising an
optical sight, which is not described in detail, as it is
known, based on sighting with variable stadiometric
points. The stadiometric lines, which are widely used in
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sighting devices that serve to assess the distance, exploit
the optical triangulation principle to estimate the distance
of an object, the human body, of known dimensions. In
this case, the optical sight allows two luminous points to
be projected with a variable distance, inside the device,
to be able to collimate them on the ends of the target
sighted. A third luminous point, projected on an interme-
diate position of the target, indicates the theoretical point
of impact. This operation of collimation provides the sys-
tem with the information relating to the distance at which
the target is set.

[0026] At the same time, since the luminous points
move along the vertical axis according to the distance
sighted, the operation of collimation prepares the sighting
according to the correct rear sight angle.

[0027] The device for regulating the speed of the bullet
13 and the device for assessing the distance of the target
14 are connected by means of the mechanical connect-
ing means, shown schematically in section in figure 4
and discussed in detail later on, and they ensure the cor-
rect correlation between the speed in the mouth and the
estimated distance.

[0028] The device for regulating the speed of the pro-
jectile 13 comprises a valve 17, shown in detail in the
enlarged perspective views in figures 5 and 6, which is
located on the barrel 16 of the launcher near the explo-
sion chamber.

[0029] The valve 17 performs a removal, or bleeding
of gas and can be regulated to allow different partializa-
tions of the thrust of the gases to realise the various
speeds requested in the mouth: the valve closed will cor-
respond to the maximum distance possible; the valve
open will reduce the speed and impact energy of the bul-
let on targets at a lower distance.

[0030] The schematic diagram in figure 8 shows the
progress, in time, in a continuous line, of the pressure
inside the barrel after a shot in the explosion chamber at
the temporal instant of zero. After a peak, the pressure
in the barrel drops until itis cancelled out, when the bullet
leaves the mouth of the barrel. The bleeding, which is
realised in a section of the barrel downstream of the ex-
plosion chamber, therefore occurs in a temporal instant
X, shown in the diagram, in which the pressure is closer
to the peak value, the nearer the bleeding section is to
the explosion chamber.

[0031] In the diagram, the outlined area indicates the
impulse cut after the reduction in pressure as a result of
the bleeding of gas through the valve. In relation to what
is described, the bleeding will be more effective, if the
bleeding section in the barrel is realised as close as pos-
sible to the explosion chamber or even level with it.
[0032] In a preferred embodiment according to the
present invention, on the barrel 16, in a section that is
suitably drawn back to guarantee an adequate cutting of
the impulse generated by the gases on the bullet, a flat
surface 18, or bleeding surface is realised towards the
muzzle side of the barrel, on which a variety of through
holes 19 are realised for bleeding the gas, of a suitable
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number and size to guarantee the bleeding needed for
the minimum shooting distance. A plurality of bas-relief
exhausts 20 with a sharp profile are also realised on this
flat surface 18 for cleaning the valve 17. The valve 17
comprises an substantially cylindrical body that can ro-
tate continuously around the barrel 16 clockwise or an-
ticlockwise, in other words without mechanical stops. The
valve 17 also realises precise coupling on the surface of
the barrel 16, which is chromium-plated to eliminate prob-
lems of oxidation.

[0033] On one side of contact with the barrel 16, there
is a closing surface 21 that serves to close, by means of
rotation, one or more holes of the barrel, as well as a
lowered surface 22, near which the holes 19 that are not
closed can let the gas flow. This lowered surface 22 is
realised with two sharp sides 23, which, during the rota-
tion of the valve 17, serve to clean the unburnt gas de-
posits, which may deposit on the bleeding surface 18 of
the barrel.

[0034] On an opposite side, the valve 17 carries a plu-
rality of frusto-conical shaped seats 24 for coupling with
a torque limiter safety joint 25.

[0035] On the body of the valve 17, and in particular
on one cylindrical side surface thereof, holes 26 are also
provided that can be activated from the outside, for ex-
ample with a punch to unblock the valve 17, if this were
completely blocked, for example after the arm had been
put back without the necessary cleaning and not used
for a long period of time.

[0036] Inaddition to the valve 17 and the torque limiter
safety joint 25, the device for regulating the speed of the
bullet 13 also comprises a command motor 27 with rel-
ative gearing, as well as one or more packs of batteries
29 to supply the motor 27.

[0037] Infact, the transmission of the movement to the
valve 17 is guaranteed by the electric micro motor 27,
which is supplied by the batteries 29 and controlled by
an electronic board, not shown. The electric micro motor
27, coupled with an epicycloidal micro reducer with sev-
eral phases, is characterised by its reduced size and the
high transmission torque, as well as by the contained
weight, as an important factor in an individual arm.
[0038] The use of batteries 29, for example lithium bat-
teries, provides the arm system with sufficient autonomy,
also with a reduced number of batteries compared with
traditional alkaline batteries, and consequently with a re-
duced weight. Nonetheless it is foreseen to increase the
autonomy of the arm system by adding a supplementary
pack of batteries with an extension plug 30, shown in
figure 3.

[0039] A toothed pinion 32 is mounted onto a pivot of
the electric micro motor 27, which transmits the move-
mentto a cylindrical body 35 of the joint carrying a toothed
portion 28, by means of an idler gear 33 keyed onto a
fixed pin.

[0040] The body 35 of the joint rotates around the bar-
rel 16 by means of precise coupling realised on the cy-
lindrical surface of the barrel 16, which is chromium-plat-
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ed to eliminate problems of oxidation with the coupling.
[0041] An axial spring 36 is mounted around the body
35 of the joint wrapped between the toothed portion 28
of the joint 25 and an annular disk 37, which both rotate
around the barrel 16. Consequently, the spring 36 only
transmits the axial component, not generating resistance
to the rotation caused by friction, achieving a dual func-
tion. The main function, for which the work force of the
spring 36 itself was calculated, is to allow the working of
the torque limiter safety joint 25. The second function is
to keep the valve 17 pressed on the bleeding surface 18
of the barrel 16 to ensure that the deposits of unburnt
gases are cleaned during the rotation. Moreover, since
the contact surface between the barrel 16 and the valve
17 is flat, and since the latter is energized by the spring
36, a perfect seal of the gases is guaranteed, when the
valve 17 is closed. In fact, this type of seal is not influ-
enced by the errors typical of cylindrical seals and is easy
to realise.

[0042] By means of front toothing, the body 35 of the
joint transmits the movement to a ball cage 38, which
has a plurality of seats for balls 39.

[0043] The balls 39, which are guided into the appro-
priate seats, are pushed by the spring through the disk
37 into the frusto-conical shaped seats 24 realised on
the valve 17.

[0044] The angle of the frusto-conical shaped seats 24
and the force of the spring 36 are proportionate to guar-
antee a sliding torque of the safety joint 25, which pre-
vents the electric micro motor 27 from overloading.
[0045] Advantageously, the torque limiter safety joint
25 also provides to unblock the valve 17 without needing
to act from the outside. In fact, when the balls 39 come
out of the seats 24 onto the valve 17, they cause the joint
25 to slide for an angle of rotation equal to the corre-
sponding angle between successive balls 39. During the
rotation corresponding to this angle, the motor 27 accel-
erates from a lock position to the maximum speed it can
reach. When the ball 39 enters the following frusto-con-
ical shaped seat 24 it produces a knock. A series of
knocks produces a small rotation of the valve 17, which
unblocks the valve itself.

[0046] The set composed of the body 35 of the joint,
the ball cage 38 and the valve 17, complete with the
spring 36, disk 37 and balls 39, is constrained axially to
the barrel 16 with zero play by means of an assembly
ring 40, for example a Seeger ring. The assembly with
zero play ensures a perfect seal of the closing surface
21 of the valve 17 on the bleeding surface 18 of the barrel
16, even in the event of the spring 36 being unable to
overcome the pressure of the gases.

[0047] The mechanical connecting means between
the device for regulating the speed of a bullet 13, de-
scribed, and the device for assessing the distance of the
target 14 comprise an eccentric cam 41 realised on the
body of the valve 17, which transmits a vertical move-
ment, by means of contact, to a feeler, or cam follower,
42 by rotation, to command the optical system 14. The
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moving of the control feeler 42 allows the moving function
of the luminous points of stadiometric collimation that was
briefly described previously by means of a known system.
[0048] Since the cam 41 is set on an arc of 360°, the
sighting is possible from a minimum distance to a maxi-
mum distance and vice versa, by rotating the valve 17
continuously in one single direction. Nonetheless, the
sighting can also be corrected by rotating in the opposite
direction.

[0049] The device for assessing the distance of the
target 14 is mounted onto the barrel 16 through a support
box 43 of the electric micro motor 27 and batteries 29
and is therefore not affected by positioning errors caused
by the connection between the barrel and the frame.
Moreover, the field disassembly of the barrel is always
possible from the frame without problems of connection
or phase.

[0050] Inany case,itis always possible to regulate the
rear sight and bypass on installation for correct alignment
of the barrel with the optical device.

[0051] By means of alamina contact seton the surface
of the box 43 the supply, for example, is transmitted (with
the possibility of regulating the luminosity) to the led in
the optical device 14. The contact is isolated with an
o-ring washer.

[0052] The method for shooting a low lethality bullet in
a firearm comprises the steps of arming the firearm with
a low lethality bullet, triggering the explosion in the ex-
plosion chamber, bleeding a predetermined quantity of
gas from a portion of the barrel to reduce the energy of
the bullet by a desired amount, in other words its speed
in the mouth of the barrel, in order to obtain an impact
with constant and foreseeable energy on a target at a
variable distance.

[0053] Inapreferred embodiment of the presentinven-
tion, the distance of the target is assessed before each
shot by a collimation step of the target synchronised with
the bleeding step.

[0054] The low lethality firearm, the object of the
present invention, has the advantage of correlating the
energy of the bullet with the estimated distance of the
target in a simple and reliable way.

[0055] Infact, itis possible to obtain the same bleeding
calibration by rotating both clockwise and anticlockwise,
since the correlation between the quantity of gas bled
and the assessment of the distance of the target is biu-
nique.

[0056] Moreover, the mechanical connection between
the device for regulating the speed and the device for
assessing the distance of the target enables the phase
to be maintained constantly, also after the optical device
of the barrel has been disassembled, as well as reduced
operating friction. Finally, advantageously, it also avoids
all calibration and phase problems of any electronic con-
nection.

[0057] The arm, the object of the present invention, is
also advantageously able to shoot standard ammunition,
in other words lethal ammunition. Moreover, the exhaus-
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tion of the battery charge does not prevent the arm from
shooting and consequently guaranteeing personal pro-
tection.

[0058] The arm, the object of the present invention,
advantageously exhibits high component integration, all
constrained to the barrel. Advantageously, electrical and
mechanical kickbacks are avoided.

[0059] Moreover, according to the present invention,
the regulating device valve favours the cleaning of the
flat contact surfaces, as well as the removal of dirt.
[0060] Advantageously, such valve can also be un-
blocked, for example when the arm has not been used
for long periods of time by the action of the ball safety
joint, which transmits a series of shots to the valve sliding
into the locked valve position.

[0061] This thus designed low lethality firearm is sub-
ject to diverse modifications and variations, all included
in the invention; moreover, all of the details can be re-
placed by technically equivalent elements. Basically, any
materials and sizes can be used depending on the tech-
nical needs.

Claims

1. Low lethality firearm comprising

a launcher (12) for bullets, characterised in that it
comprises a device for regulating the speed of the
bullet (13), adapted for varying the speed of the bullet
in the mouth of a barrel (16), said device for regulat-
ing the speed (13) comprising gas bleeding means
(17, 19) from the inside of said barrel (16) of said
launcher (12), wherein said gas bleeding means (17,
19) can be divided.

2. Armaccordingtoclaim 1, characterised in that said
bleeding means comprise a bleeding surface (18)
on said barrel (16) provided with a plurality of through
holes (19) for bleeding gas from the inside of said
barrel (16), wherein said bleeding surface (18) is
coupled to a valve (17) mounted onto said barrel (16)
and that can be rotated constantly.

3. Armaccordingtoclaim 2, characterised in that said
bleeding surface (18) is realised in a portion of said
barrel (16) immediately downstream, or level with an
explosion chamber.

4. Armaccordingto claim 2, characterised in that said
bleeding surface (18) comprises a plurality of ex-
hausts (20) with sharp profiles for cleaning said valve
(17).

5. Armaccordingtoclaim 2, characterised in that said
valve (17) comprises a closing surface (21) and a
lowered surface (22), at one same end, respectively
adapted for closing or opening said holes (19).
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Arm according to claim 5, characterised in that said
lowered surface (22) is realised with two sharp sides
(23) adapted for cleaning the deposits of unburnt
gases from said bleeding surface (18) of said barrel
(16) during the rotation of said valve (17).

Arm according to claim 2, characterised in that said
valve (17) comprises a plurality of holes (26) on one
cylindrical side surface thereof that can be operated
from the outside to unblock said valve (17) in a state
of emergency.

Arm according to claim 2, characterised in that said
device for regulating the speed of the bullet (13) com-
prises an electric control motor (27), gear drive (28,
32, 33, 35) and a torque limiter safety joint (25).

Arm according to claim 8, characterised in that said
drive comprises a toothed pinion (32) mounted onto
a shaft of said motor (27) engaged with an idler gear
(33) keyed onto a fixed pin and engaged with a
toothed portion (28) of said safety joint (25).

Arm according to claim 8, characterised in that said
safety joint (25) is a ball joint.

Armaccording to claim 8, characterised in that said
safety joint (25) comprises a cylindrical body (35)
applied onto said barrel (16) that can be rotated
around it, said body (35) carrying said toothed por-
tion (28).

Arm according to claim 11, characterised in that
said safety joint (25) comprises an axial spring (36)
set around said cylindrical body (35) and adapted
for guaranteeing a seal between said valve (17) and
said bleeding surface (18) of said barrel (16), as well
as for limiting the torque transferred by said joint (25).

Arm according to claim 12, characterised in that
said spring (36) is wrapped between said toothed
portion (28) and an annular disk (37) next to a ball
cage (38) that is integral with said body (35) of the
joint (25).

Arm according to claim 8, characterised in that said
valve (17) has a plurality of frusto-conical shaped
seats (24) on a second end surface for coupling to
said safety joint (25).

Arm according to claim 1, characterised in that it
comprises an optical-mechanical device for assess-
ing the distance of the target (14) and mechanical
connecting means between said device for regulat-
ing the speed of the bullet (13) and said device for
assessing the distance of the target (14).

Arm according to claim 15, characterised in that it

10

15

20

25

30

35

40

45

50

55

17.

18.

19.

20.

21.

10

comprises at least one pack of batteries (29) for sup-
plying said device for regulating the speed of the
bullet (13) and said device for assessing the distance
of the target (14).

Arm according to claim 15, characterised in that
said mechanical connecting means comprise an ec-
centric cam (41) set on said bleeding means (17)
that is coupled to a feeler element (42), which is
adapted for moving in a vertical direction to control
the device for assessing the distance of the target
(14).

Arm according to claim 15, characterised in that
said device for assessing the distance of the target
(14) is mounted onto said barrel (16) by means of a
support box (43) of said device for regulating the
speed of the bullet (13).

Method for shooting a low lethality bullet comprising
the steps of arming the firearm with a low lethality
bullet and triggering the explosion in the explosion
chamber, characterised in that it foresees a bleed-
ing of a predetermined quantity of gas from a portion
of a barrel to reduce the energy of the bullet by a
desired amount, in other words its speed in the mouth
of said barrel.

Method accordingto claim 19, characterised in that
it assesses the distance of the target before each
shot by means of a collimation step of the target, and
it correlates said quantity of gas bled with the as-
sessed distance, and at the same time it automati-
cally gives the correct rear sight position.

Method according to claim 20, characterised in that
said correlation is biunique.
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